Primary neurolymphomatosis (NL) is a rare condition that refers to lymphomas primarily presenting in cranial or peripheral nerves. Similar to primary central nervous system lymphoma (PCNSL), almost all cases of neurolymphomatosis are histologically classified as high-grade diffuse B cell lymphoma. Primary involvement of cranial nerves is extremely rare and manifests with signs and symptoms of mass effect. We present the case of a 67year-old right-handed male who presented to hospital with progressive horizontal diplopia and left facial numbness in the V1 and V2 distributions. The patient subsequently developed ataxia, dizziness, and nausea. An open biopsy was performed which confirmed the diagnosis of diffuse B cell lymphoma. The patient experienced rapid clinical improvement after the administration of chemotherapy. A comprehensive search of literature using the MEDLINE and EMBASE database yielded 9 previous cases of primary neurolymphomatosis in the cranial nerves and these are reviewed here. However, to date, this is the first reported case involving the trigeminal nerve in the cavernous sinus while concurrently causing mass effect on the lower cranial nerves.
The Case
A 67-year-old right-handed male presented to the hospital with horizontal diplopia and several month history of left facial numbness in the V1 and V2 distributions. The patient denied any constitutional symptoms and his vital signs were all normal. His neurological examination confirmed decreased facial sensation as well as left abducens palsy but no other focal deficits. Moreover, his initial blood work was unremarkable.
Imaging studies (CT scan and magnetic resonance imaging (MRI)) revealed a soft tissue mass within the left cavernous sinus and Meckel's cave ( Fig. 1 ). Metastatic work-up included CT scans of the chest, abdomen, and pelvis which were normal. Finally, lumbar puncture was performed which found elevated cerebrospinal fluid (CSF) protein but normal glucose, normal flow cytometry, and was negative for cryptococcus, HSV, and VZV. ANA, ANCA, and ESR were all negative/normal in CSF. Given the location of the lesion and its relatively benign presentation, a putative diagnosis of trigeminal schwannoma was made and watchful observation was recommended.
Surprisingly, a brain MRI performed 2 months later showed significant decrease in the size of the lesion (Fig. 2) . Consistently, his diplopia had improved while his hemifacial anesthesia persisted. However, his next MRI (4 months after diagnosis) showed rapid growth of the mass ( Fig. 3 a, b ) and, as such, a percutaneous biopsy was performed through the foramen ovale. However, the biopsy was inconclusive.
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Over the next week, his condition deteriorated precipitously, and he developed severe ataxia. A repeat CT head showed increasing mass effect due to the lesion as well as involvement of the cerebellopontine angle (CPA) ( Fig.  3c, d ). As such, microsurgical resection was performed to debulk the CPA lesion and the patient was also prescribed steroids. Neuropathological assessment of this lesion confirmed the diagnosis of diffuse large B cell lymphoma.
The patient subsequently underwent a course of chemotherapy with 6 cycles of high-dose rituximab and methotrexate. He has experienced rapid clinical improvement and did not require any further adjuvant therapy. There was no radiologic recurrence on follow-up imaging ( Fig. 4 ) 6 months after surgery (1 year after onset of symptoms).
Discussion
Neurolymphomatosis (NL) is an uncommon condition in which cranial and peripheral nerves are involved with lymphoma [1] [2] [3] . Almost all cases occur in the later stages of systemic lymphoma which secondarily affects the peripheral nerves. Primary neurolymphomatosis (PNL), i.e., without systemic lymphoma, is far less common and requires careful [5] ). The majority of these patients present with cervical or lumbosacral neuropathies [6, 7] [16, 17] . A literature search using the EMBASE and MEDLINE databases in July 2019 yielded ten cases of PNL in the cranial nerves (Table 1) .
Here, we present the case of a patient who presented with horizontal diplopia and facial parasthesias. Similar to most of the previously reported cases, the trigeminal nerve was affected in the cavernous sinus. The imaging characteristics of the lesion were thought to represent trigeminal schwannoma which led to a delay in performing a biopsy. However, we ultimately observed involvement of the brainstem and this manifested with some lower cranial nerve findings. Moreover, this posterior fossa component was more easily accessible for open surgical biopsy.
If lymphoma of the cranial nerves is suspected, a rapid pathologic diagnosis and early aggressive multimodality therapies are essential for ensuring prolonged patient survival. However, due to its rarity, diagnosing the condition may be delayed and one cannot rely on CSF to confirm or rule out the diagnosis. Several groups, including ours, reported needing repeated biopsies or surgery. It appears that patients generally have similar outcomes to those with primary CNS lymphoma when treated with chemotherapeutics and radiotherapy. Aside from assisting in diagnosis, surgical resection is likely only indicated when there is significant mass effect.
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